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[Claim(s)] 
[Claim 1] 

The inspection method of the periodontosis characterized by measuring gamma-guru TAMIRU 
transformer peptidase activity contained in gingival-sulcus exudation liquid. 
[Claim 2] 

The inspection diagnostic reagent of the periodontosis which contains gamma-guru TAMIRU 
transformer peptidase and the substance which reacts at least. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the inspection method and inspection diagnostic product of periodontosis. It is 
related with the biochemical inspection method of periodontosis and the inspection reagent of 
periodontosis which use gamma-guru TAMIRU transformer peptidase as a marker in detail. 
[0002] 

[Description of the Prior Art] 

Periodontosis is chronic illness by which dental surrounding periodontal tissue is destroyed gradually. 
Generally except for the tumor which root tip nature periodontosis and periodontal tissue were able to 
do, the illness concerning the other periodontal tissue is collectively called periodontosis (or periodontal 
disease). 
[0003] 

There is knowledge that 80% aged 60 and over is periodontosis now, and it is predicted that patient load 
will increase with advance of aging from now on. Middle-aged patients also increase in number, it 
assumes the aspect of a folk disease, and the patient who is treated in the medical institution is 
considered that more than the same number exists as for 30 million or more people and a potential 
patient now, and the medical expenses of periodontosis amount to about 500 billion yen, and are 
equivalent to twenty percent of dental care expense in recent years. 
[0004] 

The cause of periodontosis is clarified about that they are bacteria, the advance process of condition, etc. 
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by the research by the present. It is mentioned that gum becomes swollen, or bleed from gum when 
brushing the time of a meal and one f s teeth, or bad breath increases, or pus will come out from the 
surroundings of a tooth as a condition of periodontosis if gum is pushed. But since almost all 
periodontosis passes calmly as there are no subjective symptoms, such as a pain, when you have noticed 
unusually [ that a tooth is shaky etc. ], it is already in the state of too late, and also when most alveolar 
bones supporting a tooth are lost, there is not. [ little ] 
[0005] 

Moreover, although periodontosis reaches an advanced stage slowly, it has periodicity, a crack 
(generally called a "periodontal pocket".) arises between a tooth and gum, further, dental surrounding 
connective tissue is destroyed by the stationary phase which hardly shows condition, the intense acute 
inflammation which continues after that, and destruction, and an alveolar bone is absorbed. If it observes 
from the outside, gum will become thin and ****, a root will come to appear, a tooth will be shaky soon, 
and, finally a tooth will fall out. 
[0006] 

As the inspection diagnostic method of the periodontosis which has spread here now, The method of 
taking an X-ray and judging the degree of bony absorption visually, the method of measuring the depth 
of a periodontal pocket, and a bacterial adhesion level, Moreover, there are a method of investigating the 
degree of rocking of the bleeding at the time of probing (is there any bleeding or not when an instrument 
called a probe is put into a periodontal pocket?), or a tooth, a method of measuring the number of 
bacteria in a plaque (dental plaque), and identifying the kind of bacillus, etc. 
[0007] 

Moreover, the sample extracted from the mouth is made to react with the ground substance for alkali 
phosphatase activity measurement as a periodontosis inspection method using enzyme activity 
measurement, and the grade of the coloring is observed with the naked eye, The method (refer to patent 
documents 1) of predicting the grade of periodontal diseases, such as gingivitis and periodontosis, the 
method (refer to patent documents 2) of measuring the enzyme activity of KORAGENAZE contained in 
gingival-sulcus exudation liquid, etc. are proposed. 
[0008] 

[Patent documents 1] 
JP,H5- 176796, A. 
[Patent documents 2] 
JP,S61-71000,A. 
[0009] 

[Problem(s) to be Solved by the Invention] 

However, even if it had grasped the onset of periodontosis in the inspection diagnostic method of the 
conventional periodontosis shown above, it was difficult to predict a sick advance exactly. For this 
reason, development of the leading inspection method which can predict advance of periodontosis 
objective is still desired. 
[0010] 

The early detection of development of symptoms and especially sick advance prediction are important 
for the measure against the periodontosis which reaches an advanced stage as there are no subjective 
symptoms. If the grade of destruction of an alveolar bone can be predicted in early stages of 
inflammation (i.e., if the early checkup of alveolar bone destruction can be performed), the measure for 
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a patient's early treatment can be urged and exact medical treatment of periodontosis can be performed. 
[0011] 

[ then, the grade of alveolar bone destruction of generating this invention in connection with 
periodontosis inflammations ] It grasps by investigating the activity of enzyme with the activity which 
carries out specialization guidance of the osteoclast, i.e., gamma-guru TAMIRU transformer peptidase, 
and aims at offering the inspection method and inspection diagnostic product of periodontosis which can 
perform advance prediction of periodontosis exactly. 
[0012] 

[Means for Solving the Problem] 

In order to attain the above-mentioned purpose and to solve a technical technical problem, the following 

means are adopted in this invention. 

[0013] 

First, at this invention, invention-in-this-application persons are gamma-guru TAMIRU transformer 
peptidase enzymes (popular name.) to a periodontosis patient's gingival-sulcus exudation liquid. It calls 
for short the following "gamma-GTP". Based on having found out newly the fact of being discovered, 
the inspection method of the periodontosis which measures the activity of this gamma-GTP is offered. 
[0014] 

[ in addition, gingival-sulcus exudation liquid (gingival crevicular fluid) ] If inflammation happens to 
gum, it will be known that the amount of outflows will increase, and gamma-GTP is known as enzyme 
which transfers gamma-guru TAMIRU machine to other amino acid and peptide while hydrolyzing 
gamma-guru TAMIRU peptide including GURUTA thione. 
[0015] 

[ gamma-GTP used as an inspection marker in this invention ] The gamma-GTP activity measurement 
method generally used by inspection diagnosis of liver disease etc. now, The direct detecting method 
which utilized the reaction of a ** gamma-GTP antibody (antibody specifically combined with gamma- 
GTP), and gamma-GTP protein, Or it is possible to detect simply and certainly based on the well-known 
technique chosen from the method of checking discovery of mRNA which carries out the code of 
gamma-GTP etc. by the PCR (polymerase chain reaction: enzymes-for-synthesis chain reaction) method. 
That is, there is an advantage simply and that detection or measurement of gamma-GTP can be ensured 
with the established well-known means. 
[0016] 

Moreover, in this invention, the inspection diagnostic reagent of the periodontosis which contains 

gamma-GTP and the substance which reacts at least is offered. 

[0017] 

Gamma-GTP and the substance which reacts are ** gamma-GTP antibodies (antibody specifically 
combined with gamma-GTP), for example. It becomes possible to check that it is simple and promptly 
discovery of gamma-GTP which serves as a marker of the alveolar bone destruction (specialization 
guidance of an osteoclast) which advances according to the inflammation accompanying periodontosis 
advance by this. In addition, the diagnosis kit only for inspection diagnosis of periodontosis equipped 
with said inspection diagnostic product can also be offered. 
[0018] 

as mentioned above, the 1st technical meaning that the biochemical inspection diagnostic technique of 
the periodontosis in which inspection of periodontosis, diagnosis, and advance prediction are possible 
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can be offered if gamma-GTP is used as a marker of periodontosis — and Since the measuring method or 

the detection method of gamma-GTP has the technology already established in the medical field etc., it 

has the 2nd technical meaning that the biochemical inspection diagnostic method of periodontosis can be 

spread through the medical field easily and quickly. 

[0019] 

[Example] 

First, it is a suitable work example of the inspection method of the periodontosis concerning this 
invention, A periodontosis patient's gingival-sulcus exudation liquid can be extracted from a patient, and 
the method of checking the activity of gamma-GTP in this gingival-sulcus exudation liquid by the well- 
known gamma-GTP activity measurement method generally used by inspection diagnosis of the present 
liver disease etc., for example can be mentioned. 
[0020] 

When this measured value is high, inspection and diagnosis that it is a periodontosis disease can be 
performed. In addition, for example the principle of a gamma-GTP activity measurement method can . 
use N-(DL-gamma-glutamyl) aniline (I) as a ground substance, can add amino acid (II) as an acceptor, 
can be said to **** the azo pigment of a reaction product, and can be carried out,.using a commercial kit 
suitably. 
[0021] 

moreover, the direct detecting method (the immunological technique) which used the specific antigen- 
antibody reaction of a ** gamma-GTP antibody and specific gamma-GTP protein since that from which 
protein differs might also exist in this invention even if gamma-GTP activity was the same, Discovery of 
this gamma-GTP protein can be checked directly, and the embodiment of ensuring inspection and 
diagnosis of periodontosis can also be adopted. 
[0022] 

Here, it is thought that gamma-GTP protein is suitable as a marker for periodontosis inspection of what 
is discovered in connection with the formation activity of an osteoclast or bone destruction. A ** 
gamma-GTP antibody is not limited in particular that what is necessary is just what is specifically 
combined with this gamma-GTP protein. Diagnosis of periodontosis can be ensured by detecting 
directly the specific gamma-GTP protein discovered specifically from a periodontosis patient. 
[0023] . 

Furthermore, the well-known RT-PCR (polymerase chain reaction: enzymes-for-synthesis chain 
reaction) method Based on the method of checking the mRNA discovery which carries out the code of 
the gamma-GTP protein, discovery of gamma-GTP can be checked and the embodiment which performs 
inspection and diagnosis that it is a rheumatoid arthritis disease can also be adopted. 
[0024] 

In addition, also by methods other than the above, if it is the way gamma-GTP protein is certainly 
detectable, it is employable as one of the work examples of this invention. For example, as an immuno 
ASSEI method using an antibody, radio immuno ASSEI (RIA) and an immunoenzymatic technique 
(ELISA), the competitive immunoenzymatic technique (EIA) not using radioisotope, etc. can be 
mentioned. Moreover, detection of the gamma-GTP protein using biosensor equipment, such as a beer 
core, is also possible. 
[0025] 

Next, a reagent equipped with the composition which contains at least the ** gamma-GTP antibody 
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specifically combined with gamma-GTP, for example as a suitable embodiment of the inspection 
diagnostic reagent of the periodontosis concerning this invention can be considered. In addition, the-like 
form besides an ingredient of this reagent is interpreted widely, and a biosensor chip with the detection 
surface which equips RIGANDO with an inspection diagnostic kit equipped with this reagent, a ** 
gamma-GTP antibody, etc. further etc. can offer it. 
[0026] 

[Example(s) of Experiment] 

I have ****** which pulled out the tooth from ten periodontosis patients offered, and it puts into a tube, 
without washing this ******, a 1ml physiological saline (PBS) is put in so that ****** may be 
immersed, it was neglected for 24 hours and 4 degrees C of gamma-GTP of periodontal tissue attached 
to said ****** was made eluted. Then, the obtained elution liquid was filtered with the filter, it 
sterilized, and the elution liquid for measurement was obtained. The gamma-GTP activity in this elution 
liquid was measured using the Kyowa Medex, Inc make and a DETAMINA L (registered trademark) kit. 
In addition, this measurement used 60microl in said 1ml of elution liquid. 
[0027] 

In addition, the comparison sample had ****** (sample number 1 1) from the cavity patient who is not 
periodontosis, and a healthy tooth, and measured gamma-GTP activity by the same method as the above, 
using respectively ****** (sample numbers 12-14) which pulled out the tooth on the occasion of tooth 
reform. A measurement result is shown in the next table 1 . 
[0028] 
[Table 1] 
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[0029] 

The gamma-GTP activity in the elution liquid of ****** of ten patients (sample numbers 1-10) who 
showed the symptoms of periodontosis as shown in the above-mentioned table 1 highly (an average of 
17.9U) On the other hand, set the gamma-GTP activity of the elution liquid (sample number 1 1) of 
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****** from the cavity patient who is not periodontosis in the elution liquid (sample numbers 12-14) of 
****** which was 0, and the tooth was healthy and pulled out the tooth on the occasion of tooth reform. 
** and gamma-GTP activity were Averages 0.2U. 
[0030] 

In addition, in the above-mentioned example of an experiment, when the gamma-GTP activity contained 
in the saliva of ten patients who showed the symptoms of periodontosis was measured, it has checked 
that it was about abbreviation 1U. From this, the great portion of gamma-GTP in the elution liquid 
obtained from the sample numbers 1-10 has checked that it was a thing of gingival-sulcus exudation 
liquid origin. 
[0031] 

From the above experimental result, gamma-GTP was discovered in the gingival-sulcus exudation liquid 
of the patient who showed the symptoms of periodontosis, and since it was verifiable that the activity 
increases, the validity of this invention was able to be checked. 
[0032] 

This invention is alveolar bone destruction accompanying periodontosis inflammations. Since it is the 
inspection diagnostic reagent which can check discovery of the method of measuring the activity of 
gamma-GTP concerning specialization guidance of the osteoclast to advance, or ** gamma-GTP, it can 
use for grasp of the early detection of alveolar bone destruction, and the advance stage of alveolar bone 
destruction, and advance prediction of alveolar bone destruction. 
[0033] 

[Effect of the Invention] 

By this invention, the completely new use as a marker of periodontosis can be proposed about gamma- 
GTP. And the measuring method or the detection method of gamma-GTP can spread easily and quickly 
the biochemical inspection method and inspection diagnostic reagent of periodontosis through the 
medical field using the technology already established in the medical field etc. Furthermore, since the 
decisive biochemical inspection diagnostic technology of periodontosis can be offered, it can use for the 
early checkup of periodontosis, and early treatment. 



[Written Amendment] 

[Filing Date] Heisei 15(2003) July 23 (2003. 7.23) 
[Amendment 1] 

[Document to be Amended] Description 
[Item(s) to be Amended] 0023 
[Method of Amendment] Change 
[The contents of amendment] 
[0023] 

Furthermore, the well-known RT-PCR (polymerase chain reaction: enzymes-for-synthesis chain 
reaction) method Based on the method of checking the mRNA discovery which carries out the code of 
the gamma-GTP protein, discovery of gamma-GTP can be checked and the embodiment which performs 
inspection and diagnosis that it is periodontosis can also be adopted. 
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u»*ftcaftt?«tr-GTPa*t*s< * e a * z *« t « a. z a * * % * s ti 40 
3. <s * . c0&*<9£^ftttF*5&l*£<fs$7^l.zt<4>7ift , ;. leu, c © « * t « 
z«s»Br*vK*fflr-GTPtit##ty;ir>Kc*fcz«w*itJtoA*tf42>? 

[ 0 0 2 6 ] 
[ X * ] 

7cAft7. ftSt»SU>C1 tn I <9 4S4S)X (PB8) tAft7, 4t. 24^ 
RlttEb. »Ett*llC»l)*lt«ttil<Pr-GTPtJlflirit*. t©*. #mifc» 
IHilt74*>-?%ll,7llL. SaiSfflQ^aiifitll*.. Ccp^Himt^y-GTP 

s *t i* . ttft / r * 7 j. ( * ) ttS'f^^-L ( as as ) tvi-tniiTaiut 50 
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COO 27] 

. Jt«*# I* , &J^-?l3:$;il$*&£#>;</>8i£®(;®#§^1 1) . t&ff tt*7 

7r-GTP5StttH5£Lfc. 8H5£«*t 1 IC ft * . 

[ 0 0 2 8 ] 
[* 1 ] 





v-GTPJStt (U) 


1 


9. 8 


2 


1 5. 9 


3 


14. 0 


4 

* 


2 5.3 


5 


2 1.5 


6 


15.9 


7 


15.9 


8 


6.1 • 


9 


4 4. 0 


1 0 


1 0. 6 


1 1 (itmmm 


0 


1 2 (Jttfcttfr) 


0 


1 3 (Jttfctfefc) 


0 


1 4 (JtRtfefc) 


0. 7 



[ 0 0 2 9] 

± IE ft 1 C * t tl 7 U Z «fc 7.C , ffi/50StfSffiU£&£l 0* ( « # » ^ 1 ~ 1 0) ® tt 40 
^®<9^ai)e + <i)y-GTP)SttttB.< (Tffl 1 7. ?U) . -B , ffiE>S7l3;«i)$® 
,S*#>40aS®^»ai)S(«ft.§^1 1) <J>r-GTPStttt07*a>V. * fe . ffitffit 
«7ft!«jE©f»CftffiL^ftS*©Sai)g 1 2-1 4) CfifUTBu r-GT 

PiStttt. ¥ ffi 0 . 2U?})^fe. 
[ 0 0 3 0 ] 

2 ft , ± IE X « #J "? I* . *H*tf6l£U*A*1 0*©oi>g=t=cS*fl.Ir-GTPiStt 

t*to*vc5. ei uis?j»K^ii?f ^. c0:v#^. & # § ^ 1 ~ 1 

[ 0 0 3 1 ] 50 



(6) 
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[ 0 0 3 2 ] 

GT ? <D)£&tm%t J 15 &*&®Y - GT 1 & Z ft 

#7 f J . 
[ 0 0 3 3 ] 

[few<5ja)*] 

* £ BB IC <fc ^ 7 . r-GTPcHU. *H*9Y-*-'JjUT9±<«f*«ffl»taK? 
9=2. HT, r -GT P <<> 511 5E £ X tt W £ >S tt , HCES*Sf Cfill7il[?ft 

-> ft* CMS 7 It 2 C Y #7 * 3 . SECtt. ftflA9i*£ttl&3Hb3ftl*l&Rlr&«Sttt 

[?«fcfflis] 

[ttiHB] ¥5)M5$7£ 23B (2003.7.23) 

[?a«ii i ] 

[ ffl it n £ Jl § A ] 0 0 2 3 

[ffll <9 P9t] 
[ 0 0 2 3 ] 

sECtt- fiffl(9RT-PCR (Po I yme^dSe cUi n remct i on : 
ftftR**ftA«) ftCJ;'] r-GTPl£lHtD-Kt?rtiRNA5EatSStni 
CS-JU7, r - GT P QfSJl t fit a U . &J_g_7ifc 3 *<S>«fifiCf»«t fi ? S^ff^« 



